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We have established a dermal fibroblast-like stromal cell 
line, DFB-1, and a clone, 12E2, from epidermal sheets pre-
pared from the skin ofBALB/c mouse ears by trypsin diges-
tion. They were suggested to be fibroblasts or myofibroblasts, 
as 1) they were polygonal or spindle-shaped under the phase-
contrast microscope, 2) they did not possess any tonofila-
ments or desmosomes, and 3) they did not express any marker 
for bone marrow - derived cells or macrophages. Interest-
ingly, these cells showed a unique phenomenon of "pseudo-
emperiporesis," which was first recognized in the interaction 
between thymic nurse cells and thymocytes. Namely, 
two T-cell clones and one T-cell hybridoma migrated 
beneath the cytoplasmic projections of the fibroblast-
I t is well known that a special type of stromal cells is present in the bone marrow and thymus and that they playa crucial role in the proliferation and differentiation of hematopoietic cells [1 - 3] and thymocytes [4 -6], respectively. Stromal cell lines derived from the bone marrow can support the proliferation 
and differentiation of both myeloid and lymphoid cells ill vitro 
through direct cell-cell interactions or through the release of cyto-
kines [7 -1 i] . Thymic stromal cells are also reported to support the 
proliferation and differentiation of fetal and immature thymocytes 
by cell-cell interaction [12,13] or by releasing soluble factors, e.g., 
interleukin 7 (IL-7) (thymic stroma-derived T -cell stimulatory fac-
tor) [14-17]. In addition, thymic nurse cells, possibly a population 
of the thymic stromal cells, show a unique interaction with thymo-
cytes, pseudo-emperiporesis, in the jy, "jtro culture system, in which 
thymocytes migrate beneath the nurse cells [12,13]. Some of these 
stromal cells are thought to be derived from fibroblasts. 
In the skin, the dermis contains many fibroblasts. Although Rios 
and Wi lliams [18] reported that fibrobl asts in the skin could support 
the growth of myeloid progenitor colonies when assayed in meth-
ylcellulose cultures, there is no definitive evidence suggesting that 
dermal fibroblasts can function like thymic nurse cells in the inter-
act ion with T cells as noted in the thymus. In this study, we have 
established cutaneous fibroblast-like stromal cell lines and clones. 
We demonstrated the production of IL-7 by these cells with bioas-
say using an IL-7 - dependent cell line and confirmed the expression 
of IL-7 at the mRNA level by using a combination of reverse-tran-
scriptase polymerase chain reaction and Southern blot analysis. We 
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like cutaneous stromal cells in culture. Furthermore, secre-
tion of interleukin 7 by these cells was confirmed by bioassay 
using an IL-7 - dependent cell line and by inhibition with 
anti - interleukin 7 antibody, and the expression of interleu-
kin 7 mRNA was also demonstrated in these cells by a com-
bination of reverse-transcriptase polymerase chain reaction 
and Southern blot analysis. These data strongly suggest the 
presence of unique stromal cells even in the skin, probably at 
the upper dermis, which can function like the nurse cells in 
the thymus. These stromal cells may playa crucial role in 
cutaneous immunophysiology. Key words: stromal cell/fibro-
blast/IL-7/pseudo-emperiporesis. ] I,west Dermatol 103: 162 -
167, 1994 
also observed the occurrence of pseudo-emperiporesis between 
these established stromal cells and T-cell clones or T-cell hybri-
doma. These data constitute strong evidence for the presence of 
stromal cells in the skin functionally similar to thymic nurse cells. 
MATERIALS AND METHODS 
Mice Specific pathogen-free fema le BALB/c mice, 8 to 10 weeks of age, 
were obtained from the Institute of Experimenta l Animals, Tohoku Univer-
sity School of Medicine. 
Culture Medium RPMI 1640 medium supplemented with 10% fetal 
bovine serum (FBS), 2 mM glutamine (GlBCO Laboratories, Chagrin Falls, 
OH), penicillin, streptomycin and fung izone antibiotic solution (GlBCO), 
non-essential amino acid solution (GlBCO), sodium pyruvate solution 
(GlBCO), 10 mM HEPES buffer solution (GlBCO), 5 X 10- 5 M 2-mercap-
toethanol, and 1 Itg/ml indomethacin (Sigma C hemical Co., St. Louis, MO) 
(complete medium) was used for the culture. 
Antibodies The following monoclonal antib()dies (MoAhs) were used: 
M5/114.5.2, specific for I-A (b, d, q haplotypes) and I-E (d, k haplotypes), 
and Mac-1 (CD l1b, M 1/70. 15.11) from American Tissue Culture Collec-
tion (ATCe) , Rockvi lle, MD; anti - Thy-1.2 (30-H12), Leu-1 (human 
CDS) and anti-L3T4 (murine CD4, GK1.S) antibodies from Becton Dick-
inson Immunocytochemistry Systems, Mountain View, CA; and anti -Ly-
5.1 antibody (murine CD4S) from Dupont-NEN Research Products, Bos-
ton, MA. Anti-L3T4 and Leu-l served as isotype-matched controls. Fluores-
cein isothiocyanate (FITe)-conjugated F(ab')2 fraction of anti-rat IgG and 
FITC-conjugated F(ab'), fraction of anti-mouse IgG (Tago, Burlingame, 
C Al were used as second-step reagents. 
Establishment of Dermal Fibroblast-Like Cell Lines and Clones 
Single cell suspensions of epidermal cells were prepared from BALB/c mice 
according to a standard method [19] . Briefly, ears of BALB/c mice were 
rinsed in 70% ethanol and split with forceps into dorsa l and ventral halves. 
They were incubated with 0.5% trypsin (Difco, Detroit, MI) for 45 min at 
37 0 C, and the epidermal sheets were then separated by forceps. Cell suspen-
sions were obtained by treating the epidermal sheets with 0 .05% DNase in 
H anks' balanced salt solution supplemented with 5% FBS. They were 
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Figure 1. Phase-contrast micrographs of DFB-l and 12E2. a) DFB-l is a 
mixture of flattened adherent cells with a centrally located nucleus and 
several slender cytoplasmic projections, resembling fibroblasts in their mor-
phology. b) 12E2 is composed of monomorphic flattened adherent cel ls 
with a centrally located nucleus. Scale bars, 20 f1.m . 
cuJtnred in complete medium at 37°C (95% air/5% CO2) using 25-ml flasks 
(Falcon, Falcon plastics, Oxnard, CAl. The medium was changed twice a 
week, and when cel ls grew to confluence subcultnring was carried out by 
0.025% trypsin/0.02% ethylenediaminetetraacetic acid (EDTA) treatment. 
After culturing for 1 year, a dermal fibroblast-like stromal cel l line, DFB-l, 
and a clone, 12E2, were obtained. The cloning was achieved by limiting 
dilution. The cultured cells were routinely examined and photographed 
with a Zeiss phase-contrast inverted microscope. For electron microscopic 
observation, cells were fixed in 2.5% glutaraldehyde in 0.1 M sodium caco-
dylate, post-fixed in 1 % osmium tetroxide in 0.1 M sodium cacodylate, 
dehydrated through graded ethanols that were replaced by propylene oxide, 
and embedded in Epon 812. 
Co-Culture ofT-Cell Clones and Hybridomas with DFB- l and 12E2 
DFB-l, 12E2, or NIH 3T3 (a gift from Dr. S. I. Katz, National Cancer 
Institute) (2 X 104) was plated on a 24-well tissue cultnre plate (Falcon). 
Two days later, TK.G4 (myoglobin-specific I-Ad-restricted T-cell clone; a 
gift from Dr. J. A. Berzofsky, Metabolism Branch, National Cancer Insti-
Ly-5 M5/114.5.2 
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tute), C8 (Friend virus gp70-specific lab-restricted T-cell clone; a gift from 
Dr. M. A. Bookman, Department of Medical Oncology, Fox Chase Cancer 
Center), or 2C7 and 3G3 (FITC-specific lad-restricted T-cell hybridoma; a 
gift from Dr. M. Bigby, the Department of Pathology, Massachusetts Gen-
eral Hospital) (5 X 104/well) were added to the monolayer of these cells and 
cultnred at 37"C (95% air/5% CO2), Eight hours after co-culturing, the 
interactions of these T-cell clones or hybridomas with the various cell lines 
were observed under a phase-contrast microscope and an electron micro-
scope. 
Flow Cytometry Surface phenotypes of DFB-l and 12E2, which were 
dispersed by 0.025% trypsin/0.02% EDT A, were identined using various 
MoAbs on a FACScan. Briefly, cells were first incubated with the first-step 
MoAb for 30 min on ice, washed with phosphate-buifered saline (PBS) 
supplemented with 1 % FBS and 0.02% NaNJ, and then incubated with 
either FITC-coJ~ugatcd F(ab'), fraction of anti-rat IgG or FITC-conjugated 
F(ab'J, fraction of anti-mouse IgG for 30 min on ice, depending on the 
species of the first antibody. After washing twice, all the cells were treated 
with propidium iodide prior to analysis to exclude dead cells. More than one 
thousand events were examined in a gated population of viable cells. 
Bioassay ofIL-7 in Culture Supernatant ofDFB-l and 12E2 The 
activity oflL-7 in culture supernatant ofDFB-l and 12E2 was assayed using 
an IL-7 -dependent pre-B-cell line, DW34-7 (a gift from Dr. Tetsuo Sudo, 
Basic Research Laboratories of To ray Industries, Inc. , Kamakura,Japan), and 
IL-7 - dependent growth of DW34-7 was connrmed by recombinant mur-
ine IL-7 and rabbit anti-mouse IL-7 antibody (Genzyme, Cambridge, MA). 
Briefly, 2 X 104 cells/well of DW34-7 were cultured with various concen-
trations of recombinant murine IL-7, or with the culture supernatant of 
DFB-l or 12E2 for 2 din 96-well flat-bottom microtiter plates (Falcon); the 
cells were then pulsed with 1 f1.Ci/well of (3H]-TdR (the Radiochemical 
Centre, Amersham, GB) for the final 16 h. Atthe end of the culture, the cells 
were harvested onto glass fiber filters with a harvester (Bellco Glass Inc., 
Vineland, NJ), and [JH]-TdR incorporation was measured by a liquid scin-
tillation counter. All assays were peformed in triplicate and the data were 
expressed as the arithmetic mean cpm ± SEM. Culture supernatants were 
collected 5 and 7 d after confluence was attained for the culture of 12E2, and 
10 d for DFB-l. The culture supernatant was used at a final concentration of 
1: 4. To confirm that the growth of DW34-7 reaIly depended on IL-7, 10 
Ilg/ml of rabbit anti-mouse IL-7 antibody or control rabbit serum was added 
to the culrure. 
Detection of IL-7 mRNA in 12E2 by Southern Blot Analysis of 
PCR-Amplified eDNA Detection oflL-7 mRNA in 12E2 by PCR was 
done as previously reported [20,21 ]. Briefly, total RNA from DFB-l and 
12E2 was extracted by the acid guanidinium thiocyanate-phenol-chloro-
form method [22], and was reverse-transcribed by first-strand synthesis kit 
(Stratagelle, La Jolla, CAl according to the manufacrurer's protocol. PCR 
amplification was performed for 30 cycles with murine IL-7 - specific 
primers (5' primer; 5-GCC TGT CAC ATC ATC TGA GTG CC-3'; 3' 
primer; 5'-CAG GAG GCA TCC AGG AAC TTC TG-3', Clontech Lab 
Inc., Palo Alto, CAl. For Southern blot analysis of PCR-amplified eDNA, 
10-111 aliquots ofPCR reaction mixtures and control IL-7 DNA from Clon-
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Figure 2. Surface phenotype of DFB-l and 12E2. Single cell suspensions ofDFB-l and clone 12E2 were obtained by trypsinization and stained with MoAb 
anti- Ly-5.1, anti-M5/114.5.4, anti - Thy-l .2, and anti - Mac-l. 
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Figure 3. Phase-contrast micrographs of the interaction between 12E2 or 
3T3 and various T-cell clones and hybridomas. 12E2 cells were cocultured 
with (a) 3G3 cel ls and (c) 2C17 cells for 8 h in 24-well culture plate. 3G3 
cells were localized on the tOP (bright cells) as well as beneath 12E2 cells (dark 
cells). None of the 2C17 cells were localized beneath 12E2 cells. As a nega-
tive control , 3T3 cells were al so cocultured with (b) 3G3 cells and (d) 2C17 
cells. Most of T-cell hybridomas were localized on top of 3T3 cells (bright 
cells). Sca le bars, 20 )lm. 
tech were applied to a 0.75% agarose gel in 1 X T AE, and Southern transfers 
were performed on nitrocellulose membranes according to standard proce-
dures [23]. Filters were probed w ith the random-primed 32P-labeled Pst 
I-Kpn I eDNA fragment from mouse lL-7 mRNA (a gift from Dr. Tetsuo 
Sudo). After standard hybridization and washing, the filters were exposed to 
X-ray film for autoradiography. 
RESULTS 
Morphology of Established Dermal Fibroblast-Like Cells 
The established dermal fibroblast- like stromal cell line, DFB-i, and 
clone, 12E2, possessed a flat and elongated cytoplasm with a large 
round nucleus, prominent nucleoli, and several slender cytoplasmic 
projections resembling those of fibroblasts in morphology on phase-
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contrast microscopy (Fig la, b) . Transmission electron microscopy 
of 12E2 revealed well-developed rough endoplasmic reticula and 
Golgi complexes. Numerous parallel bundles of longitudinally ori-
ented cytofilaments were characteristically situated beneath the 
plasma membrane and grouped as dense bodies. Neither tonofila-
ments, tonofibrils, nor microvilli were recognized (data not 
shown). These findings supported the view that they were derived 
from fibroblasts or myofibroblasts present in the dermis rather than 
from epidermal keratinocytes or endothelial cells. 
Surface Phenotype To characterize DFB-1 and 12E2, their sur-
face phenotypes were analyzed by flow cytometry (Fig 2). They did 
not express either la, Mac-i, or Ly-5 antigen. DFB-1 expressed 
Thy-1 antigen whose expression was not noted in 12E2. 
Interaction Between 12E2 and Various T-Cell Clones or Hy-
bridoma We cocultured 12E2 and 3T3 with two T-cell clones 
and two T-cell hybridomas. Representative figures for the interac-
tion between these T cells and 12E2 or 3T3 are shown in Fig 3. 
Eight hours after the start of coculturing, TK.G4, C8, and 3G3 
migrated beneath 12E2, whereas only a few of them showed a 
similar migration beneath 3T3. Another T-cell hybridoma, 2C7, 
did not migrate beneath either 12E2 or 3T3. To confirm that these 
T cells were definitely present under 12E2, we examined them 
under a transmission electron microscope. Figure 4 clearly demon-
strates one T-cell just starting to migrate beneath 12E2 and several 
T cells located under 12E2. The migration of these T-cell clones 
and hybridomas was also observed in the coculture with DFB-1. 
Bioassay ofIL-7 Production by DFB-1 and 12E2 We exam-
ined the secretion ofIL-7 by DFB-1 and 12E2. For this purpose, we 
used an IL-7 - dependent cell line, DW34-7, and anti - IL-7 anti-
body. In the presence of recombinant murine IL-7, DW34-7 prolif-
erated in a dose-dependent manner. This proliferation was com-
pletely abrogated by the addition of anti - IL-7 antibody (Fig 5). 
Using this bioassay system, we examined the culture supernatants of 
DFB-1 and 12E2 for the presence ofIL-7. The culture supernatant 
of DFB-1 and 12E2 stimulated the proliferation of DW34-7. 
DW34-7 can also proliferate with cytokines other than IL-7, such 
as IL-3, IL-5, and granulocyte/macrophage colony-stimulating fac-
tor (personal communication with Dr. Tetsuo Sudo, Basic Research 
Laboratories of Toray Industries, Inc., Kamakura, Japan). There-
fore, we compared the proliferation of DW34-7 stimulated by the 
culture supernatant of the stromal cell line and its clone in the 
presence of anti - IL-7 antibody with that in the presence of an 
isotype-matched control antibody. The presence of anti - IL-7 anti-
body significantly suppressed the proliferacion ofDW34-7 induced 
by the culture supernatants of DFB-1 and 12E2 (p < 0.01 by Stu-
dent t test) (Fig 6). 
Demonstration ofIL-7 mRNA in 12E2 by RT-PCR Next, 
we examined DFB-1 and 12E2 for the presence ofIL-7 mRNA by 
RT-PCR. From RNA extracted from 12E2, RT-PCR produced 
positive bands in agarose electrophoresis (Fig 7). Furthermore, the 
product was confirmed by Southern blot hybridization using an 
IL-7 - specific probe to have originated from IL-7 mRN A (Fig 7) . 
DISCUSSION 
We established a dermal fibroblast - like cutaneous stromal cell line 
and clone. They did not have any tonofilaments or desmosomes 
ultrastructurally, and were not stained by anti-keratin, anti-factor 
VIII, or anti-smooth muscle actin antibody (data not shown) . These 
cells did not express Ly-5, la, or Mac-1 , nor did they incorporate 
acetylated low-density lipoproteins (data not shown). These data do 
not support the view that they are derived either from keratinocytes, 
macrophages, smooth muscle cells, or endothelial cells. Judging 
from their morphologic features as shown by phase-contrast mi-
croscopy, it is likely that they originated from fibroblasts , or myofi-
broblasts. Because there are no definite markers available to identify 
murine fibroblasts, we cannot further determine the origin of these 
cells. 
It may be speculated that these cell lines are contaminating cells 
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Figure 4_ Electron micrograph of the interaction between 12E2 and 3G3. 3G3 cells (5 X 104 well) were added to the monolayer of 12E2, which had been 
precultured for 2 d , and cultured at 37"C (95% air/5% CO2). Eight hours after the start of coculture, their interaction was observed by electron microscopy. 
3G3 cells (stars) were observed to be migrating or localized beneath 12E2 (arrowheads) . Scale bar, 3 J.l.m. 
or may have become altered as a result of the prolonged culture. 
However, although we have only reported the observations on this 
established cell line or its clone in this paper, we later observed 
similar phenomena even with short-term cultured murine dermal 
cells, denying such possibilities . On the contrary, it is quite probable 
that our stromal cell line and clone may constitute a unique popula-
tion among dermal fibroblasts. We obtained these cells by a long-
term culture of murine epidermal cell suspensions prepared from 
murine ear skin after trypsin and DNase digestion; this preparatory 
procedure for the ~p!derma! cell suspension .was not s~~cie.nt to 
dissociate the dermis mto a smgle cell suspensIOn. Thus, It IS highly 
likely that these cells are present just beneath the epidermis ill vivo . 
From our present study, however, the precise ill vivo localization of 
these stromal cells remains unclear. 
It may seem strange that in contrast to most cells of the cutaneous 
stromal cell line, DFB-1, the cloned cell, 12E2, did not express 
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Figure 5. ['H]-TdR incorporation by DW34-7 in the presence of various 
concentrations of recombinant IL-7 and anti - IL-7 antibody. DW34-7 cells 
(2 X 104/well) were cultured in the presence of various concentrations of 
recombinant murine IL-7 for 2 d, and cells were pulsed with 1 J.l.Ci/well of 
[3H]_ TdR for the final 16 h (opel! circles) . At the end of the culture, the cells 
were harvested onto glass fiber filters with a harvester, and ['H]-TdR incor-
poration was measured by a liquid scintillation counter. To confirm IL-7 -
dependent growth of DW34-7, 10 J.l.g/ml of rabbit anti-mouse IL-7 anti-
body (opel! squares) or control rabbit serum (opw triallgles) was added to the 
culrure. All assays were performed in triplicate and the data were expressed as 
the arithmetic mean cpm ± SEM. 
Thy-1 antigen. The data for the surface phenotype of DFB-l 
presented in this paper were those from the cells after more than one 
year of culture. The expression ofThy-1 antigen by dermal cells just 
after their harvest from the skin were rather heterogeneous. We 
cloned 12E2 1 month after the start of the culture of DFB-1. The 
long-term culture of DFB-1 might have a selected population of 
dermal cells that expressed Thy-1 antigen. Indeed, we later also 
succeeded in obtaining clones that expressed Thy-1 antigen. Some 
bone marrow-derived stromal cell clones and NIH 3T3 have been 
reported to show prominent Thy-1 antigen expression [10,24], but 
others either lack Thy-1 antigen or express it very weakly [25]' 
There have been no definite histologic reports to date concerning 
Thy-1 staining of the murine dermal cells. In humans, Fivenson et at 
[26] described the presence ofThy-1 + dermal fibroblasts in mycosis 
fungoides. However, the functional differences between the Thy-
1 + and Thy-1 - fibroblasts are still unknown. We expect that, with 
our stromal cell line and clone, it may become possible to analyze 
the functional difference between the Thy-1 + and Thy-l - stromal 
cells. 
CULTURE SUPERNATANT 
(DAYS OFCULTURE 
AFTER CONFLUENT) 
DFB-l 
(10 DAYS) 
12E2 
(7 DAYS) 
12E2 
(5 DAYS) 
o ISOTYPE CONTROL 
o ANTI-IL-7 ANTIBODY 
• NON-TREATED 
100000 
CPM 
3H-THYMIDINE INCORPORATION 
200000 
Figure 6. [3H]-TdR incorporation by DW34-7 'in the presence of culture 
supernatant of DFB-l and 12E2 and anti-IL-7 antibody DW34-7 cells 
(2 X 10'/well) were cultured for 2 d ill the presence of the crude culture 
supernatant ofDFB-l or that of 12E2, and cells were pulsed with 1 J.l.Ci/ well 
of [3H]_ TdR for the 6nal16 h (solid bars) . At the end of the culture, the cells 
were harvested onto glass fiber filters with a harvester, and [3H]_ TdR incor-
poration was measured by a liquid scintillation counter. To confirm IL-7 -
dependent growth of DW34-7, 10 J.l.g/ ml of rabbit anti-mouse IL-7 anti-
body (shaded bars) or control rabbit serum (opw bars) was added to the 
culture. All assays were performed in triplicate and the data were expressed as 
the arithmetic mean cpm ± SEM. 
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Figure 7. Detection of IL-7 RNA in DFB-l and 12E2 by Southern blot 
analysis ofPCR-amplified eDNA. Total RNA from DFB-1 and 12E2 was 
extracted and was reverse-transcribed. PCR amplification was performed for 
30 cycles with murine IL-7 - specific primers. Lane 1, DNA base pares lad-
der; lalle 2, control amplified IL-7 eDNA from Clontech; lalle 3, DFB-l; lalle 
4, 12E2. For Southern blot analysis ofPCR-amplified eDNA, 10-1l1 aliquots 
of twofold-diluted PCR reaction and mixture were applied to a 0.75% 
agarose gel in 1 X T AE, and Southern transfers were perfonned on nitrocel-
lulose membranes. Filters were probed with the random-primed 32P-labeled 
Pst I-Kpn I eDNA fragment from mouse IL-7 mRNA. After standard hy-
bridization and washing, the filters were exposed to X-ray film for autoradi-
ography. Strong positive signals were detected at a position corresponding to 
496 bp. Latle a, control amplified IL-7 eDNA; lane b, DFB-l; lalle c, 12E2. 
Interestingly, we found that pseudo-emperiporesis took place 
when these cells were cocultured with two T-cell clones and one 
T-cell hybridoma, i.e., the latter tended to migrate beneath DFB-1 
and 12E2, but only rarely beneath the fibroblast clone, 3T3. There 
have been several reports on the unique interaction, "pseudo-em-
periporesis," between stromal cells and hematopoietic cells [27] or 
thymocytes [12,14,28]. In pseudo-emperiporesis, hematopoietic 
cells or thymocytes migrate beneath the stromal cells, whereas true 
emperiporesis is observed only in the hanging-drop culture in 
which the former are enveloped by the latter. The biologic signifi-
cance or the mechanisms underlying pseudo-emperiporesis have 
not as yet been elucidated. Our present study using TK.G4 and two 
hybridomas that are lad-restricted, and C8 which is lab-restricted 
made it clear that the migration ofT cells beneath these fibroblast-
like cells is not a major histocompatibility complex-restricted pro-
cess, because both lad-restricted and lab-restricted T-cell clones 
could migrate beneath H_2d stromal cells: However, between the 
two different lad-restricted T-cell hybridomas we examined, we 
found that one T-cell hybridoma migrated beneath them and the 
other did not. This observation suggests the possibility that cutane-
ous stromal cells discriminate between different T cells. 
It is well known that stromal cells from the bone marrow and the 
thymus produce IL-7 [10,11,29,30] . In the present study, we also 
succeeded in demonstrating the presence of IL-7 bioactivity in the 
culture supernatants ofDFB-1 and 12E2, and the expression ofIL-7 
mRNA in 12E2 by using a combination ofRT-PCR and Southern 
blot hybridization, although we failed to show the presence ofIL-7 
mRNA by Northern blot hybridization (data not shown). Recently, 
we reported that 12E2 can induce the vigorous eroliferation of 
cutaneous 1'/0 T cells in the presence of IL-2 [31J . This growth 
support for cutaneous ylo T cells might be partially mediated by 
their secretion of IL-7 . 
The term skin-associated lymphoid tissue (SALT) has been intro-
duced with the idea that a special relationship exists between the 
skin and the immune system. Keratinocytes, antigen-presenting 
dendritic cells, tissue macrophages, lymphocytes, and endothelial 
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cells comprise the cellula.r elements in this concept, but the role of 
cutaneous fibroblasts (stromal cells) has so far been totally ignored. 
In most inflammatory dermatoses, however, the major location of 
the lymphocytic infiltration of the skin is always in the dermis . 
Exocytotic lymphocytes in the epidermis constitute only a minor 
population of the skin infiltrating T cells. Therefore, it is interesting 
to speculate that the interaction between cutaneous infiltrating 
lymphocytes and cutaneous stromal cells is to some extent responsi-
ble for the development of sllch histopathologic features. Recently, 
it has been reported that keratinocytes in mice as well as in humans 
produce IL-7 [32]. IL-7 has a variety of bioactivity vis-a-vis thymo-
cytes and mature T cells [33 - 38]. Cutaneous stromal cells that can 
produce IL-7 might be much smaller in number than keratinocytes. 
However, the stromal cells which exist in closer proximity to the 
infiltrating lymphocytes in the dermis are able to affect them much 
more effectively than keratinocytes. Furthermore, the results of our 
previous study [31] and present study indicate that cutaneous stro-
mal cells have a unique capacity to stimulate the growth of ria 
TCR + cutaneous T cells and that they also interact with alP TCR + 
cells. These data suggest that a crucial role is played by the cutaneous 
stromal cells, possibly fibroblasts, in skin immunophysiology. 
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